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Background and Request: 

In response to the Registration St&ndard on Allethrins, 
sumitomo Chemical Company has submitted a developmenta~ toxicity 
range-finding study and a full developmental toxicity study on 
rats with Pynamin Forte. The Toxicology Branch (TB-I) has been 
asked to review the submitted studies. 

Toxicology Branch Response: 

TB-I has reviewed the range-finding study and the full 
developmental toxicity study in rats on Pynamin Forte. The 
range-finding study is classified as Core Supplementary and the 
full study is classified as Core Guideline. The full study 
satisfies the regulatory requirement for a developmental toxicity 
study in rats on Technical Pynamin Forte. The following 
paragraphs are short summaries of the results of the studies. 

Pynamin Forte was tested in a range-finding developmental 
toxicity study in rats at the following dose levels: o, 50, 100, 
200 and 300 mg/kgjday. The NOEL for maternal toxicity was close 
to 50 mgjkgjday and the LEL was 100 mgjkgjday (death [200 and 300 n 
mg/kg/day], tremors, lost righting reflex, catalepsy, excess 
salivation, clonic convulsions, labored breathing, bradypnea and 



decreased motor activity), There were no developmental effects. 
The developmental NOEL was 300 mg;kg/day (HOT). 

Pynamin Forte was tested for potential to induce 
developmental toxicity in rats at the following dose levels: o, 
10, 30 and 100 mg/kgjday. The maternal NOEL was 30 mg/kg/day and 
the maternal LEL was 100 mg/kg/day (excess salivation and tremors 
and a decrease in mean body weight gain during days 6-9 of 
gestation when compared to the control group) • The NOEL for 
developmental toxicity was 100 mgjkgjday (HOT). 
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Reviewed By: Pamela Hurley, Ph.D.~ 'TY/.~ tJ/z.(~/ 
section I, Tox. Branch (H7509C) tlru.. ~ ~~. /l..-"3 -'t( 
Secondary Reviewer: Roger L. Gard~er, Head 
Section I, Tax. Branch (H7509C) 

DATA EVALUATION REPORT 

STUDY TYPE: Teratology - Developmental Toxicity Range-Finding 

~IES: Rats 

TOX. CHEM, NO./CASWELL NO.: 0258 

ACCESSION NYMBER/MBIP NO.: 412258-02 

TEST MATERIAL: Pynamin Forte 

SYNONYMS: D-cis/trans allethrin 

STQDY NVMBERCSl: KT-91-0093 

REPORT NUMBER: Argus Protocol 1119-004P 

SPONSOR: Dumitomo Chemical Company, Ltd., Osaka, Japan 

TESTING FACILITY: 

TITLE ot REPORT: 

Argus Research Laboratories, Inc., Horsham, 
PA 

Range-Finding Teratology Study in Rats 

AUTHORCSl: A.M. Hoberman 

REPORT ISSUED: 7/17/89 

CONCLUSION: Pynamin Forte was tested in a range-finding 
developmental t~xicity study in rats at the 
following dose levels: o, so, 100, 200 and 300 
mg/kg/day. The NOEL for maternal toxicity was 
close to 50 mg/kg/day and the LEL was 100 
mgjkgjday (death (200 and 300 mg/kg/day), tremors, 
lost righting reflex, catalepsy, excess 
salivation, clonic convulsions, labored breathing, 
bradypnea and decreased motor activity), There 
were no developmental effects. The developmental 
NOEL was 300 mgjkgjday (HOT). 

Classiflcation: Supplementary 

Testing Guideline Satisfied: None 
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A. MATERIALS AND METHODS: 

1. Test Compound(sl 

Chemical Name: 36,5% allyl homolog of cinerin I and 
55.5% other allethrin stereoisomers 

pescription: Amber colored liquid 
Batch #Csl. Other #Csl: Lot 50310 
Purity: 93.4% 
Source: sumitomo Chemical company, Ltd. 
Vehicle (if applicable!: aqueous 0.5% (wjv) 
methyl cellulose 

2. Test Animals! 

Species ~n~ Strain <sexes!: Male and female 
Crl:COBS CD (SD)BR rats. 
bg§: 78 days (females) 
Weightlsl: 20J-259 grams (females) 
Source<~;: Charles River Breeding Laboratories, Inc., 
Portage, Michigan 

3. Study Design: 

This study was designed to assess the developmental 
toxicity potential of Pynamin Forte when administered 
by gavage to ~ on gestation days §. through ].2, 
inclusive, in order to identify dosage levels to be 
used in an expanded developmental toxicity study. 

a. Mating: 

Natural or artificial insemination? Natural 
Describe technique used: Each female rat was 
placed in cohabitation for up to 3 days with a 
male rat and was examined daily for presence of 
spermatozoa in vaginal lavages or a copulatory 
plug. The day evidence of mating was found was 
designated as day 0 of presumed gestation. 
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Test Group 

I 
II 
III 
IV 
v 
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b. Group Arrangement: 

Dosage Pynamin Forte Dosage No. Assigned 
(mg/kg/day) Concentration Volume 

0 
50 

100 
200 
300 

c. tl1212ina: 

<mg/ml) 

0 
10 
20 
40 
60 

Cml/kgl 

5 
5 
5 
5 
5 

8 
8 
8 
8 
8 

All doses ~ere in a volume of 2 ml/kg of body 
weight/day. Dosing was based on daily gestation day 
body weight. 

1) Basis For Selection gf J:!g§e Levels: Not 
stated, but this is a range-finding study 
being conducted in order to select dose 
levels for the main study. 

2) Preparation: The appropriate amount of the 
test chemical was weighed out and a 
sufficient amount of vehicle was added to 
achieve a total volume of 30 ml. The 
container was capped, shaken and blended, 
allowed to stand to allow air bubbles to 
dissipate and stirred prior to closing. 

3) Frequency of Preparation: Daily. 

4) Storage Conditions: The test substance was 
kept in a cool, dry, well ventilated area and 
protected from heat. 

5) stability Analyses: stability of the test 
3Ubstance was on file with the sponsor and 
was not provided in the report. 

6) Homogeneity Analyses: Conducted on the 
lowest and highest concentrations used in t;1e 
study, ranging from 2 mgjml to 100 mg/ml. 
samples were taken from the top, middle and 
bottom of the sample mixture. 
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7) Concentration Analyses: Duplicate 10 ml 
s~mples of e~ch prepared batch were frozen 
immediately after the first day of 
prep~r~tion, and one 10 ml sample of each 
prepared batch was reserved on each of the 
last 4 days of the test substance 
preparation. The samples t~ken from each 
concentration prepared on the first day and 
the last day of dosage were sent frozen to 
Lancaster Laboratories, Lancaster, PA for 
analyses. 

d. Maternal Examinations 

l) Clinical Observations and Mortality: All 
female rats were observed for appearance, 
toxic effects, moribundity and/or mortality 
and general behavior at least twice daily 
during acclimation, cohabitation and early 
gestation (days 0-6) at at least four times 
daily during the dosage and postdosage 
periods of the study. 

2) Body Weight Determinations: Maternal body 
weights were recorded twice prior to 
initiation of cohabitation, on day o of 
presumed gestation and then daily during the 
dosage and postdosage periods. 

3) Food Consumption: 
recorded daily for 
postdosing periods 
gestation) • 

4) Gross Necropsy: 

Food consumption was 
each day of the dosing and 
(days 6 - 20 of presumed 

Animals which died or were sacrificed in moribund 
condition prior to end of exposure period and were 
subjected to complete gross pathological 
examinations: All dams. The cause of death was 
recorded when possible. All gross lesions were 
preserved in formalin for possible future 
evaluation. 

Animals sacrificed at the end of the 
treatment/observation period which were subjected 
to complete gross pathological examir.ations: All 
does. All gross lesions were preserved in 
formalin for possible future evaluation. 
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5) Uterine Examinations: The following 
observations were recorded: 

Number of corpora lutea 
Number of live fetuses 
Number of dead fetuses 
Early and late resorptions 
Total implantations 

e. Fetal~xaminations: 

The fetuses were examined in the following manner: 
The fetuses were removed from tne uterus and 
individually identified by litter and uterine 
placement. Every fetus was sexed, weighed and 
examined for external abnormalities. 
Approximately one-half of ~he fetuses from each 
litter were preserved ln alcohol, and the 
remaining fetuses were preserved in Bouin's 
solution. 

f. Historical Control Data: 

Historical control data were not provided to allow 
comparison with concurrent controls. 

g. Statistical analysis: 

The following statistical analysis methods werE• 
employed: parametric and nonparametric tests. 
These include Bartlett's (test for homogeneity of 
variance), analysis of variance CANOVA- for 
homogeneous data), Dunnett's (if ANOVA 
significant), Kruskal-Wallis (nonparametric, not 
including proportion data, <= 75% ties), Dun~•s 
test (if Kruskal-Wallis test is significant), 
Fisher's exact test for > 75% ties, variance test 
for homogeneity of the bionomial distribution 
(proportion data), analysis of covariance and 
covariance analyses t-test. 
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h. Compliance: 

B. RESULTS: 

A signed Statement of Confidentiality Claim was 
provided (only on the basis of its falling within 
~he scope of FIFRA). The document is considered 
to be confidential and trade secret information in 
all other countries and for all purposes other 
than those enunciated in FIFRA. 

A signed Statement of compliance with EPA GLP's 
was provided. 

1. Dosage Preparation: For the 60 mgjml level, the 2 
samples were both 15% above the target concentration; 
for the 40 mqjml level, one sample was 1.5% and the 
other sample was 8.8% above the target concentration; 
for the 20 mgjml level, the samples were 12.0% and 4.0% 
above the target ~oncentration and for the 10 mgjml 
level, one sample was 0.1% below the target 
concentration and the other sample was 3.7% below tha 
target concentrution. The actual concentrations were 
acceptably close to the target concentrations. 

Testing of the homogeneity samples resulted in an 
average relative standard deviation of 2.38% for the 
2.0 mgjml level, 5.5% for 3.0 mgjml, 1.1% for 5.0 
mgjml, 8.56% for 60.0 mgjml, 2.02% for 80.0 mg/ml and 
1.03% for the 100 mgjml level. The samples were 
acceptably homogeneous. 

2. Maternal Toxicity: 

a. Clinical Observations and Mortalit~: Two dams 
died in the 300 mgjkgjday group and one died in 
the 200 mgjkgjday group, both as a result of the 
effects of the test substance. One dam died in 
the 100 mgjkgjday group from an intubation error. 
No other deaths were observed. one 300 mgjkgjday 
animal died 2.5 hours after the first dose. 
Clinical observations for this female included 
tremors, lost righting reflex, catalepsy, excess 
salivation, clonic convulsions, labored breathing 
a .. ..l bradypnea. This animal was identified as non
pregnant. The other 300 mgjkgjday dam died 2.5 
hours after the second dose. Clinical 
observations for this dam included tremors, lost 
righting reflex and decreased motor activity. Its 
uterine contents consisted of 15 apparently normal 
embryos in ~- The 200 mgjkgjday dam died on 
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a = 

day 7 of presumed gestation, approximately 21 
hours after the first dose. This rat had tremors. 
Its uterine contents consisted of 16 implantation 
sites with 16 apparently normal embr.y~s in §ity. 
The dam which died from an intubation accident 
also had clinical signs of toxicity (excess 
salivation and trP.mors). It also had 17 
apparently normal developing embryos. 

Clinical signs of toxicity were observed in all 
dose groups. These included: excess salivation 
(p<= 0.05 to p<= 0.01 at 50 mgjkgjday and above) 
and tremors (p<;O.Ol at 100 mgjkgjday and above). 
No other treatment-related clinical signs of 
toxicity were observed. 

b. Body Weight Determinations: Decreases in body 
weight gain were observed in dams at 100 mgjkgjday 
and above during the first 3 days of treatment. 
Maternal body weight gain tended to be slightly 
depressed for the two highest dose levels 
throughout the rest of the dosing period. All 
treated groups had a slight rebound effect in body 
weight gain following the dosing period (gestation 
days 16-20). None of these effects were 
statistically significant wh~n compared to control 
values. 

The inv~stigators supplied the following data: 

Table I: Mean Body Weight Gains (Gm) • 

Days 0 Days 6 Days 6 Days 16 Days o Group: - 6 - 9 - 16 - 20 - 20 Control 33.2 11.8 56.4 114.4 147.6 
50 3:-. 9 10.0 54.8 115.6 151.5 
100 32.2 8.7 56.1 120.4 154.6 
200 31.5 9.6 55.7 122.7 153.3 
300 32.0 7.0 52.4 119.2 149.0 

Data extracted from (study or report number Argus 1119-004P and table 4) 

c. Food Consumption: There was a decrease in food 
consumption during days 6-9 of gestation in all 
treated groups at 100 mgjkgjday and above. As 
with body weights, food consumption values tended 
to be lower than the controls group from days 6-16 
for the treated groups 100 mgjkgjday and above. A 
small rebound effect occurred in all treated 
groups during the post-dosing period. None of the 
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changes in food consul'.ption were statistically 
significant when com)ared to controls. 

d. Gross Pathology: The only observation that was 
made on the dams and female that died due to 
exposure to the test material was a gas-filled 
gastrointestinal tract in one of the 300 mgjkgjday 
dams. No other treatment-related gross lesions 
were observed in any dose group. The dam that 
died due to an intubation accident had excess 
salivation, chromodacryorrhea and 
chromorrhinorrhea, as well as hemorrhagic lungs 
and a perforation in the esophagus with related 
abscess formation in the axillary musculature. 
Renal lesions were observed in 2 control rats. 
The right kidney and ureter in one dam was 
dilated, and the surface of the kidney had 2 pale 
areas that extended into the renal medulla. The 
other dam had an enlarged, pale left kidney 
containing 3 white foci that extended from the 
surface to the medulla, a moderately dilated 
pelvis that contained cloudy white fluid, and 
associated severe dilated of the left ureter. 

e. Caesarean Section Observations: There were no 
treatment-related differences between the control 
and treated groups in the number and pe~centages 
of rats that were pregnant, the mean number of 
corpora lutea, implantations or implantation 
efficiencies, the number of live fetu~es and 
resorptions, the litter sizes and the percentages 
of live male fetuses/litter. In a~dition, the 
incidences of dams with any resorptions were 
unaffected by administration of the test 
substance. The authors stated t:hat the small non
dosage dependent increases (p>O.OS) in fetal body 
weight in the 100, 200 and 300 mgjkg/day dose 
groups reflect the rebound effect on maternal body 
weight gain and feed consumption that occurred in 
dams in these dose groups during the postdosing 
period, days 16-20 of gestation. The following 
table summarizes the findings. 
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Table III: Cesarean Section observations" 

Dose: mgjkgjday 
#Animals Assigned 
#Animals Mated/Inseminated 
Pregnancy Rate (%) 

Maternal Wastage 
#Died 
#Died/pregnant 
#Non pregn;;.nt 
#Aborted 
#Premature Delivery 

Corpora Luteajdam 
Implantations/Dam 
Implantation b 

Efficiency (%) 

Litter Size/Dam 
Total Live Fetuses 
Live Fetuses/Dam 
Total Dead Fetuses 
Dead FetusesjDam 

Early Resorptions 
per Dam 

Late Resorptions 
per Dam 

Total ResorptionsjDam 

Does With Any 
Resorptions (%) 

Does With All 

0 
8 
8 
8(100} 

0 
0 
0 
0 
0 

16.4 
14.8 

91.6 

13.8 
110 

13.8 
0 
0 

8 
1.0 

0 
0 

1.0 

50 
8 
8 
8(100) 

0 
0 
0 
0 
0 

17.1 
15.1 

89.2 

13.9 
111 

13.9 
0 
0 

9 
1.1 

1 
0.1 
1.2 

100 
8 
8 
8 ( 100) 

1 
1 
0 
0 
0 

16.7 
15.7 

94.1 

14.3 
100 

14.3 
0 
0 

10 
1.4 

0 
0 

1.4 

200 
8 
8 
8(100) 

1 
1 
0 
0 
0 

18.3 
15.7 

88.1 

1!3.1 
106 

15.1 
0 
0 

4 
0.6 

0 
0 

0.6 

300 
8 
8 
6 (75) 

2 
1 
1 
0 
0 

16.8 
15.8 

90.2 

14.6 
73 

14.6 
0 
0 

2 
0.4 

0 
0 

0.4 

4(50) 7(87.5) 5(71.4) 2(28.6) 1(20.0) 

conceptuses Resorbing (%) 0 o o o o 

Does With Viable 8(100) 8(100) 7(100) 7(100) 5(100) 
Fetuses (%) 

Mean Fetal Weight (gm) 3.51 3.51 3.64 3.58 3.66 

Sex Ratio (% Live 
Male) per Litter 48.3 48.2 48.9 52.9 50.8 
a = 

b 
= 

Data extracted from (study or report number 1119-004P and 
tables 7 and 8). 
Implantation ·efficiency is the number of implantation sites 
divided by the number of corpora lutea multiplied by 100. 
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3. Developmental Toxicity: No external alterations were 
observed in any of the treated or control groups. 

Table IV: External Examinations 

• • Observat1ons ~OL_ ____ ~5~0L_ ______ ~l~0~0 ______ ~2w0~0L_ _____ 3~0~0 

#pups(litters) examined 110(8) 111(8) 
#pups(litters) affected 0 0 

C. PISCUSSION: 

100 (7) 
0 

106(7) 
0 

73 ( 5) 
0 

1. Maternal Toxicity: Two dams died in the 300 mg/kgjday 
group and one died in the 200 mgjkgjday group, both as 
a result of the effects of the test substance. 
Clinical observations for animals that died included 
tremors, lost righting reflex, catalepsy, excess 
salivation, clonic convulsions, labored breathing, 
bradypnea and decreased motor activity. 

Clinical signs of toxicity were observed in all dose 
groups. These included: excess salivation (p<= 0.05 to 
p<= o. 01 at so mgjkgjday and above) and tremors 
(p<=O.Ol at 100 mgjkgjday and above). No other 
treatment-related clinical signs of toxicity were 
observed. There were no other treatment-related 
effects on the dams. 

2. Developmental Toxicity: 

a. DeathsjResorptions: There were no treatment
related increases in either fetal deaths or 
resorptions. 

b. Altered Growth: There were no indications of 
increased altered growth in any of the treated 
groups. 

c. Developmental Anomalies: There were no 
indications of increased developmental anomalies 
in any of the treated groups. 

d. Malformations: There were no indications of 
increased malformations in any of the treated 
groups. However, it is observed that full 
visceral and skeletal examinations were not 
conducted on these animals. 

10 

12 



o. Study Deficiencies: None for a ranqe-findinq study. 

E. Core Classification: Core Supplementary Data. 

Maternal NOEL = Close to 50 mqjkq/day 
Maternal LOEL = 100 mqjkqjday 

Developmental Toxicity NOEL • 300 mqjkqjday 

11 
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Reviewed By: Pamela Hurley, Ph.D.~1n~~ t;J~/qt 
Section I, Tox. Branch (H7509C) ,.......,,_ lt-.~- __ • 1.2.-J _ "!'( 
secondary Reviewer: Roger L. Gardn~; ~~ 

OC~C95 

Section I, Tox. Branch (H7509C) 

DATA EVALUATION REPORT 

STUDY TYPE: Teratology - Developmental Toxicity (83-3) 

SPECIES: Rat 

TOX. CHEM. NO./CASWELL NO.: 025B 

ACCESSION NUMBER/MRIO NO.: 412258-03 

TEST MATERIAL: Pynamin Forte 

SYNON~: D-cisjtrans allethrin 

STUDY NUMBERCSl: KT-91-0094 

REPORT HUMBER: Argus 1119-004 

SPONSOR: Sumitomo Chemical Company, Ltd., Osaka, Japan 

TESTING FACILITY: 

TITLE OF REPORT: 

Argus Research Laboratories, Inc., Horsham, 
PA 

Teratology Study in Rats With Pynamin Forte 

AUTHORCSl: A.M. Hoberman 

REPORT ISSUED: July 17, 1989 

CONCLUSION: Pynamin Forte was tested for potential to induce 
developmental toxicity in rats at the following 
dose levels: 0 1 10, 30 and 100 mgjkgjday. The 
maternal NOEL was 30 mg/kg/day and the maternal 
LEL was 100 mgjkgjday (excess salivation and 
tremors and a decrease in mean body weight gain 
during days 6-9 of gestation when compared to the 
control group). The NOEL for developmental 
toxicity was 100 mg/kg/day (HOT). 

Classification: Core Guideline 

Testing Guideline Satisfied: 83-3 
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A. MATERIALS AND METHODS: 

1. Test CompoundCsl 

Chemical Name: 36.5% allyl homolog of cinerin I and 
55.5% other allethrin stereoisomers 

Description: Amber colored liquid 
Batch #Csl. Other fCsl: I~t t 50310 
Purity: 93.4% 
Source: Sumitomo Chemical co., Ltd. 
vehicle Cif applicable>: aqueous 0.5% (W/V) 
methylcellulose 

2. Test Animals) 

Specie~ and Strain Csexesl: Male and female 
Crl:CD (SD)BR rats. 
As§: 71 days (F), 73 days (M) at receipt. 
WeightCsl: lSS-237 g (F), 247-276 g (M), at receipt. 
sourceCsl: Charles River Breeding Laboratories, Inc., 
Raleigh, NC. 

3. Study Design: 

This study was designed to assess the developmental 
toxicity potential of Pynamin Forte when administered 
by gi\vage to un on gestation days .§ through 15, 
inclusive. 

a. Mating: 

Natural or artificial insemination? Natural 
Describe technique used: Each female rat was 
placed in cohabitation for up to 4 days with a 
male rat and was examined daily for presence of 
spermatozoa in vaginal lavages or a copulatory 
plug. The day evidence of mating was found was 
designated as day o of presumed gestation. 

2 . . 
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Test 

I 
II 
III 
IV 

b. Group Arrangement: 

Group Dosage Pynamin Forte 
(mg/kg/day) Concentration 

Cmg/mll 

0 0 
10 2 
30 6 

100 20 

Dosage 
Volume 
Cml/kgl 

5 
5 
5 
5 

No. Assigned 

25 
25 
25 
25 

c. th~uJing: 

All uoses were in a volume of 2 ml/kg of body 
weight/day. Dosing was based on day 6 gestation day 
body weight. 

1) ~asis For Selection of pose LeVels: Based on 
range-finding study (deaths and clinical 
signs at 200 and 300 mg/kg/day). 

2) Preparation: The appropriate amount of the 
test chemical was weighed out and a 
sufficient amount of vehicle was added to 
achieve a total weight of so g. The 
container was capped, shaken and stirred, and 
allowed to stand to allow air bwbbles to 
dissipate. The resulting suspensions were 
stirred again prior to dosing. 

3) Frequency of Preparation: Daily. 

4) Storage Conditions: The test substance was 
kept in a cool, dry, well ventilated area and 
protected from heat and flame. 

5) stability AnaJ.ysas: Stability of the test 
suhstance WaP on fila with the Sponsor and 
was not provided in the report. 

6) Homogeneity Analyses: Conducted on the 
lowest and highest concentrations used in 
thiB study, as well as some other studies, 
ranging from 2 mg/ml to 100 mg/ml. Samples 
were taken from the top, middle and bottom of 
the sample mixture. 

7) concentration Analyses: One 10 gm sample of 
each prepared batch was reserved on the first 
day and the last day of test substance 
preparation. Three additional 10 g samples 
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from the 2 mg/ml concentration were reserved 
as well. The samples taken from each 
concentration were sent to Lancaster 
Laboratories, Lancaster, PA for analyses. 

d. Maternal Examinations 

1) Clinical Obseryations and Mortality: All 
female rats were observed for appearance, 
toxic effects, moribundity and/or mortality 
and general behavior at least twice daily 
during the dosage and postdosage periods of 
the study. 

2) Body Weight Determinations: Maternal body 
weights were recorded twice prior to 
initiation of cohabitation, on day o of 
presumed gestation and then daily during the 
dosage and postdosage periods. 

3) Food consumption was Food Consumption: 
recorded daily for 
postdosing periods 
gestation) . 

each day of the dosing and 
(days 6 - 20 of presumed 

4) Grgs1 NecroPsy: 

Animals which died or were sacrificed in moribund 
condition prior to end of exposure period and were 
subjected to complete gross pathological 
examinations: The report had no statement on 
animals that died prior to the end of the exposure 
period. However, no animals died during the 
exposure period. 

Animals sacrificed at the end of the 
treatment/observation period which were subjected 
to complete gross pathological examinations: All 
dams. All gross lesions were preserved in 
formalin for possible future evaluation. 

5) Uterine Examinations: The following 
observations were recorded: 

Number of corpora lutea 
Number of live fetuses 
Number of dead fetuses 
Early and late resorptions 
Total implantations 
Individual fetal weights 
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e. Fetal Examinations: 

The fetuses were examined in the following manner: 
The fetuses were removed from the uterus and 
individualli identified. Every fetus was sexed, 
weighed and examined for external abnormalities. 
Approximately one-half of the fetuses from each 
litter were examined for soft tissue alterations 
using a variation of Wilson's sectioning 
technique. The remaining fetuses in each litter 
were eviscerated, cleared, stained with alizarin 
red s and examined for skeletal alterations. 

f. Historical Con~l Data: 

Historical control data were provided to allow 
comparison with concurrent controls. 

g. statistical analysis: 

The following statistical analysis methods were 
employed: parametric and nonparametric tests. 
These include Bartlett's (test for homogeneity of 
variance), analysis of variance (ANOVA- for 
homogeneous data), Dunnett's (if ANOVA 
significant), Kruskal-Wallis (nonparametric, not 
including proportion data, <• 75% ties), Dunn's 
test (if Kruskal-Wallis test is significant), 
Fisher's exact test for > 75% ties, variance test 
for homogeneity of the bionomial distribution 
(proportion data), analysis of covariance and 
covariance analyses t-test. 

h. Comoliance: 

A signed Statement of confidentiality Claim was 
provided (only on the basis of its falling within 
the scope of FIFRA) • The document is considered 
to be confidential and trade secret information in 
all other countries and for all purposes other 
than those enunciated in FIFRA. 

A signed Statement of compliance with EPA GLP's 
was provided (prior to GLP's). 
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B. RESULTS: 

1. Dosage Preparation: For the 30 and 100 mgjkg/day dose 
levels, the suspension concentrations were within +/-
10%. For the 10 mg/kgjday dose level, the first day 
dose concentration was 103% above the target, but the 
last day dose concentration was 64% of the target. 
Based on these results, samples from this dose level 
were analyzed form 3 addional days. These values were 
within 87-102% of the target. Therefore, the actual 
concentrations were acceptably close to the target 
concentrations. 

Testing of the homogeneity samples resulted in an 
average relative standard deviation of 2.38% for the 
2.0 mgjml level, 5.5% for 3.0 mg/ml, 1.1% for 5.0 
mgjml, 8.56% for 60.0 mgjml, 2.02% for 80.0 mgjml and 
1.03% for the 100 mgjml level. The samples were 
acceptably homogeneous. 

2. Maternal Toxicity 

a. Clinical Observations and Mortality: No deaths 
were observed during the study. statisticaJ.ly 
significant clinical signs of toxicity were 
observed in ~he 100 mgjkgjday group when compared 
to controls. These included excess salivation and 
tremors. Non-statistically significant, but 
attributed to the test substance included body 
jerks, chromodacryorrhea andjor oral exudate, also 
seen in the high dose group. No other treatment
related clinical signs of toxicity were observed. 
Non-treatment-related signs included a lesion on 
the head (1 high dose dam) and local areas of 
alopecia (all groups, including controls), 

b. Body Weight Determinations: A statistically 
significant decrease in mean body weight gain was 
observed in the high dose group during days 6-9 of 
gestation, when compared to the control group. 
This decrease in body weight gain was mainly from 
a larga decrease in body weight gain between days 
6-7, In addition, between days 6 and 7, a 
significant decrease in body weight gain was 
observed in the mid-doso~ group. This did not 
significantly affect the body weight gain for this 
dose group from days 6-9. During the post-dosing 
period, the mean body weight gain for the high 
dose group was comparable to controls. No other 

6 
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statistically significant differences between the 
treated and control groups were observed. 

The investigators supplied the following data: 

Table I: Body Weight Gains (grams) • 

Days o Days 6 Days 6 Days 16 Days o 
Group: - 6 - 9 - 16 - 20 - 20 
Control 42.5 16.7 71.1 69.6 183.2 
10 45.0 16.7 71.9 71.4 188.3 
30 43.8 15.3 71.9 71.6 187.3 
100 43.4 12.9* 67.8 71.0 182.2 

a = Data extracted from (study or report number Argus 1119-004 
and table 4) 

* = Significantly different from controls (p<=0.01). 

c. Food Consumption: No treatment-related 
differences in food consumption were observed in 
any of the treated groups when compared to 
controls for any time period. 

d. Gross Pathology: 

Necropsy observations included hydrometra 
(bilateral, slight) of the uterus in 1 high dose 
female (not pregnant) and large placentas in 1 low 
dose and in 1 mid-dose dam. No other observations 
were noted in the report. 

e. caesarean Section Obseryatigns: No treatment
related differences when compared to controls were 
observed in pregnancy incidences, mean values for 
corpora lutea, implantations, implantation 
efficiencies, litter sizes, live and dead fetuses, 
early and late resorptions, fetal body weights, 
fetal sex ratios, or fetal viability. The 
following table summarizes the observations. 

7 
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Table III: Caesarean Section Observations" 

Dose: mgjkgjday 
#Animals Assigned 
#Animals Mated/Inseminated 
Pregnancy Rate (%) 

Maternal wastage 
#Died 
#Died/pregnant 
#Non pregnant 
#Aborted 
#Premature Delivery 

Corpora Luteajdam 

Total Implantation 
Implantations/Dam 
Implantation 
Efficiency (%)b 

Litter Size;oam 
Total Live Fetuses 
Live FetusesjDam 

Total Resorptions 
Early 
Late 

Resorptions/Dam 
Dams With Any 

Resorptions 

Dams With Viable Fetuses 
Total Dead Fetuses 

Mean Fetal Weight (gm) 

sex Ratio (% Male) 

control 
0 

25 
25 

25(100) 

0 
0 
0 
0 
0 

18.7 

410 
16.4 

88.8 

15.0 
375 

15.0 

35 
34 

1 
1.4 

17 

25 
0 

3.65 

52.7 

LOT 
10 
25 
25 

24(96) 

0 
0 
1 
0 
0 

17.5 

391 
16.3 

93.2 

15.4 
371 

15.4 

20 
20 

0 
0.8 

11 

24 
0 

3.68 

50.0 

MDT 
30 
25 
25 

24(96) 

0 
0 
1 
0 
0 

18.2 

396 
16.5 

91.1 

15.4 
370 

15.4 

26 
26 

0 
1.1 

14 

24 
0 

3.58 

52.8 

HOT 
100 

25 
25 

22(88) 

0 
0 
3 
0 
0 

17.9 

355 
16.1 

90.5 

15.3 
336 

15.3 

19 
19 

0 
0.9 

11 

22 
0 

3.60 

50.6 

• 
b 

= Data extracted from (study or report number Argus 1119-004 
and tables 7 and 8) 

= Implantation efficiency is the number of impla"tation sites 
divided by the number of corpora lutea multiplied by 100. 

3. pevelopmental Toxicity: No treatment-related 
alterations (malformations or variations) were observed 
in any of the treated groups when compared to controls. 
The following tables summarize some of the alterations 
observed. 
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Table IV: EKternal EKaminations 

Observations+ control Low Dose ~id Dose High Dose 

#pups(litters) examined 375(25) 371(24) 370(24) 

No gross external alterations were observed. 

Table V: Visceral Examinations 

Observations • 

#pups(litters) examined 
#pups(litters) affected 

Brain 

Lateral and third 
ventricles, slightly 
dilated 

Kidneys 

Pelvis, slightly 
dilated. 

control 

179{25) 
0(0) 

0 {0). 

0 (0) 

Low Dose 

180{24) 
1(1) 

0 (0) 

l ( l) 

:•l some observations may be grouped together 
(

0
) fetal [litter] incidence 

9 

Mid Dose 

178(24) 
2 ( 1) 

2 ( 1) 

0(0) 

•' .·, 

336(22) 

High Dose 

164(22) 
0(0) 

0{0) 

0(0) 
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Table VI: Skeletal Examinations 

• Observations Control Low Pose Mid Dose High Dose 

#pups(litters) examined 196(25) 191(24) 192(24) 172(22) 

The following tables taken directly from the study report 
summarize the ske1eta~ alterations that were observed in this 
study. 

TABU 12 (P.IGI 1) 1 IUHHAat Of PITAL SICILITAL ALTIIIATIOHS 
~~ .. foocnotoo on tbe laot P•l• of tbio table.) 

Dooaao Group (aa/lta/doyo 5-U of Gtlt&tl.an) 

Litton !YOluatt4 

FttUitl 

Live 
Dead 

Litter• with !etuae• 
vl.tll oltolet&l 
aalto~ati.on• 

Littorl with htuoon 
vitb oltolet&l 
Variation• 

fotuu vitb oltolttal 
ulfaraociono 

rotuooo vith oltolota1 
varlationa 

VEKTDI\AI: 

Litter Incidonco 
Focal IncUonco 

H 

H 

H 
H 

H(l) 

H(l) 

H(S) 

H(l) 

H(S) 
H(S) 

O(Vohicb) 

2.5 

196 

.196 
0 

1(4,0) 

9(36 .0) 

1(0.5) 

13(6.6) 

10 

24 

191 

191 
0 

0 

4(16. 7) 

0 

5(2.6) 

0 
0 

Thoracic, Centra. Unilateral Otaification (H) 

Litttr Incidtnc• 
Fttal Incidonu 

H(%) 
N(%) 

1(4.0) 
1(0.5)b 

Thoracic, Centra, Not Oooifiod (M) 

Littlr tneidtn~• 
Fttal Ineidtnct 

H(%) 
N(%) 

Thoracic, COntrua, Bifid (V) 

Llttor Incldonco 
Foul lncidonco 

H(%) 
N(%) 

1(4.0) 
1(0.S)b 

2(8.0) 
l(l.5) 

0 
0 

0 
0 

0 
ou 

30 

24 

192 

192 
0 

0 

5(10.1) 

0 

7(2.6) 

0 
0 

0 
0 

0 
0 

0 
0 .. 

100 

22 

172 

172 
0 

0 

4(11.2) 

0 

4(2.3) 

0 
0 

0 
0 

0 
0 

0 

-- ------------
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TABLE 12 (PAGE 2): SUHIIAAY OF FETAL SKELETAL ALTERATIONS 
(See footnote• on the 1a•t past o( thi• table.) 

Dooaae Group (•&fks/doyo 6-15 ot Cutation) 

O(Vehicle) 10 30 100 

Littoro !valuated N 25 24 24 22 

FttWitl N 196 191 192 17 2 

Live II 196 191 192 172 
Dud N 0 0 0 0 

RII(S) 1 

C.t"Yical Rib Pruent (V) 

Litter Incidence N(%) 2(8.0) 0 0 0 
fetal Incidence N(%) 2(1.0) 0 0 0 

Fuood (H) 

Litter Incidence N(%) 1(4.0) 0 0 0 
fetal IncUonce N(%) 1(0.5) b 0 0 0 

llovy (V) 

• 
Litter lncidonct N(%) 1(4.0) 0 0 0 
fttll lnd.dence IH%l 1(0.5) 0 0 0 

DELAY!,!)_.JITE!'!'~SIPICATION (S..-ary ol incoop!tttly ooollitd 11nubrluo ond 
inc~pltttly or not 011ified l•t lttrn•l center) 

Litttr Incidtnct II(%) 5(20.0) 3(12.5) 5(20.1) 3(13.6) 
Fttol Incidonct • N(%) 5(2.6)1ob 4(2.1) 7(3.6) . 3(1.7) 

~j.~: 

Incoopletoly Oooilitd (V) 

Litter lncidtnco II(%) 2(8.0) 0 0 0 
Fetal Inc ic:lenct II(%) 2(l.OP•b 0 0 0 

~J .. .f.$Z.!!.! 

lot, lnc .. p!ettly Ooo!!ltd (V) 

Lltttr Incidence II(%) 4( 16 .0) 2(8.3) J( 12.5) 1(4.5) 
Fe tal lnc f.denc• II(%) 4(2.0)• 2(1.0) 3(1.6)1 1(0.6) 

lot. Not Oooi!!td (V) 

Llttor lncidcnc~ II(:) 1(4.0) 2(S.ll 2(8.3) 2(9.1) 
Fetal lnci.dtnct tt( .. ) l(O,S)b 2(1.0) 4(2.t)d.t,l2(1.2) 

---------------- -- -----...................... ·------... -----·---------------

ll 
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TABLE 12 (PAGE 3) : SUHIW\'f or nTAL sat.El'AL AL TDATIOHS 

Do•••• Croup (aclkcldaya 6-U of c .. uuon) 

O(Vob.iclol 10 30 100 

Litter• !valuated N 2S 24 24 22 

retu.a•• N 196 191 192 172 

Live N 196 191 192 172 
Dud H 0 0 0 0 

DELAYED PELVIC OSSifiCATION (Suaaary of incoap1etaly oooifiad and nat 
oooified Puboo and/or iocbia) 

Litter Iftcidenct N(%) 3(12.0) 1(4.2) 
Feul Ineid•nct N(%) 3 (1,5) b 1(0.5) 

Puboo, Incoaplotely Oooifitd 

Littlr IncidtftCI N(%) 3 (12.0~ 1(4.2) 
rota! lncidanco N(%) 3(1.5) •• 1 (O.S) 

lochia, lncoaploeoly o .. ifiad 

Litter Incidence N(Xl 1 (4.0) 0 
Foul Incl.donco H(%) 1(0,5)b,c 0 

Pubes, Not Oa1ified 

Litter Incidence H(%) 0 0 
fetal Incidence N(%) 0 0 

K • MAlforattion, 9 • Variation. 
a. Fttut 3201-9 alao had otbtt •k•l•t•l alttratioftt. 
b. fetuo 321Q-12 l!oo hod otbtr lktlotal altoratianl. 
c. rotuo 321&-3 aloo bad othar lktloeal 11eoration1, 
d. rotuo 3251-1 oleo had atbtr 1k1letal alteration•. 
lo fotUI 3251-5 1110 had aeher okolotal altttltiono. 
f, FatUI 3251-7 aloa had other 1kaletal altarationo. 
B• FatUI 3274-1 alia had othtr lktlotll altorationl. 

2(8.3) 1(4.5) 
4(2.1)f 1(0.6) 

1 (4. 2) 1(4.5) 
1(0.5) I 1(0.6) 

0 0 
0 0 

1(4,2) 0 
3(1.6)d,o,fu o 

•• Si&niCicantly difforant froa tho vthiclt control valuo (P~O.Ol). 
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TABLE 13 (PAC! 1): FETAL OSSiflCATlON SITES (LIVEBORN FETUSES- DAY 20) 

Do••s• Group <•a/ka/dayo 6-15'of Coararion) 
O(Vohiclo) 10 JO 100 

L1ttara Examined H B 24 24 22 
Fatuaaa Examinad N' 196 191 192 172 

Osoification Slt•alLitcor 
Hyoid - X:ts. o. 0.87 t 0.19 0.87 t 0,21 0.91 t o.u 0.90 t 0.16 

v xu.o. Cervical E 7.00 t 0.00 7 .oo t o.oo 7.00.t 0.00 7.00 t o.oo 
R iu.D. 13.24 ! 0.21 13.'1.8 t 0.27 13.19 t 0.22 13.34 t 0.30 Thoracic I 

Lumbar B xu.o. 5.76!0.21 5.80 t 0,26 s.ao t 0.22 5.66 t 0.31 
Socral 

R 
A i:s.n. 3.00 : o.oo 3.00 t o.oo 3.00 t o.oo 3.00 t o.oo 

roudal _ £ X:ts.o. 4.84 ! 0.52 . 4.94 t 0.36 4.75 t 1.06 4.77 t 0.54 
Ribo Rts.o. 13.19! 0,16 13.15 t 0.22 13,U t 0.17 13.27 t 0.26 

Hanubriuj i Xts.o. 1.00 ! o.oo 1.00 t o.oo 1.00 t o.oo o.u t o.oi, 
Sternal R Ru.o. 3.13 t 0.16 3.84 t 0.25 3.65 :l 0.61 3.14 t 0.22 
Xiphoid tl its.o. 0.99 t 0,04 0.99 t 0.04 o.u :l 0.21 1.oo :t o.o'o H 
Forapa"• 

Carpoll l!iS. D, o.oo ! o.oo o.oo t o.oo o.oo t o.oo o.oo t o.oo 
Heucarpala X:s.o. 3.37 t 0.28 3.63 t 0.30 3.52 t 0.33 3,53 t O.H 
Dtatu Xu.o. s.oo t 0.00 5.00 :l o.oo s.oo t o.oo s.oo t o.oo 
Philana•• ilu.o. 5.00 t 0.20 5,02 t C,21 4.84 t l.OS S.04 t 0.34 

ll1ndpaws 
TilUDh Xu.o. o.oo • o.oo o.oo • o.o~ o.oo t o.oo o.oo t o.oa 
HIUUUill xu.o. 4.00 t o.oo 3.99 t 0.04 3.96 ~.0.20 4.00 t o.oo 
Dtat•• Ru.o. s.oo ~ o.oo s.oo t o.oo 5.00 :l o.oo 5.00 t o.oo 
Phal•na•• xis.o. 4 .BJ t o." 4.88 t 0.31 4.60 t 1.07 4.12 ! 0.56 
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C, DISCUSSION: 

1. Maternal Toxicity: Statistically significant clinical 
signs of toxicity were observed in the 100 mgjkgjday 
group when compared to controls, These included excess 
salivation and tremjrs. In addition, a statistically 
significant decrease in mean body weight gain was 
observed in the high dose group during days 6-9 of 
gestation, when compared to the cont.rol group. 

2. Developmental Toxicity: There were no treatment
related developmental toxicity observations in this 
study at any dose level tested, 

D. Study Deficiencies: There were no major deficiencies in 
study design and conduct. 

E. core C1assificatior:p Core Guidel.ine Data. 

Maternal NOEL = JO mgjkgjday 
Maternal LOEL = 100 mng/kgjday 

Developmental Toxicity NOEL = 100 mg/kgjday (HOT) 
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